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LDL receptor mediated cholesterol uptake
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An Academic Research Organization of 
Brigham and Women’s Hospital and Harvard Medical School

Trial Design

Evolocumab SC 
140 mg Q2W or 420 mg QM

Placebo SC
Q2W or QM

LDL-C ≥70 mg/dL (1.8 mmol/L) or
non-HDL-C ≥100 mg/dL (2.6 mmol/L)

Follow-up Q 12 weeks

Screening, Lipid Stabilization, and Placebo Run-in

High or moderate intensity statin therapy (± ezetimibe)

27,564 high-risk, stable patients with established CV disease (prior 
MI, prior stroke, or symptomatic PAD)

RANDOMIZED
DOUBLE BLIND

Sabatine MS et al. Am Heart J 2016;173:94-101
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Marc Sabatine AHA Anaheim 2017

N 
Cumulative incidence of CV 

death, MI, or stroke
ARR NNT

Overall patients 
with prior MI

N= 22,351 -- -- --

Time from 
Qualifying MI

< 2 y ago
N=8,402

10.8% 2.9% 35
Time from 
Qualifying MI ≥ 2 y ago

N=13,918
9.3% 1.0% 101

Number of Prior 
MIs

≥ 2
N=5,285

15.0% 2.6% 38
Number of Prior 
MIs 1

N=17,047
8.2% 1.7% 60

Residual 
Multivessel CAD

MVD
N=5,618

12.6% 3.4% 29
Residual 
Multivessel CAD No MVD

N=16,715
8.9% 1.3% 78
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Bonaca, Circulation 2017
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Two questions:

- Do PCSK9 inhibitors induce DM?
- How do patients with DM respond 
to PCSK9 antibody therapy?
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LDL-R/HMGCR and Diabetes

NOD:
Lines of Evidence

1) statin trials (JUPITER)
2) GWAS

3) extreme genetics

JAMA. 2015 Mar 10;313(10):1029-36
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New-Onset Diabetes
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Evolocumab
Placebo

P=0.43

P=0.64

P=0.32

In all patients w/o 
diabetes at baseline 
(1294 incident cases in 
16,510 patients):
HR 1.05 (95% CI 
0.94-1.17)

In patients w/ prediabetes 
at baseline (1163 incident 
cases in 10,338 patients):
HR 1.00 (95% CI 
0.89-1.13)

• Sabatine MS. Presented at the European Association for the Study of Diabetes 53rd annual meeting, Lisbon, September 2017
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Glycemic Parameters
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Values are median (IQR)
• Sabatine MS. Presented at the European Association for the Study of Diabetes 53rd annual meeting, Lisbon, September 2017
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Glycemic Parameters in 
Prediabetes

HbA1c Fasting Plasma Glucose
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Values are median (IQR)

• Sabatine MS. Presented at the European Association for the Study of Diabetes 53rd annual meeting, Lisbon, September 2017
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Change in bodyweight

Subgroup Evolocumab Placebo

Patients with diabetes -0.1 (-2.1, 1.6) -0.1 (-2.0, 1.7)

Patients without diabetes 0.3 (-1.3, 2.0) 0.3 (-1.3, 2.0)

 Patients with prediabetes 0.2 (-1.4, 2.0) 0.3 (-1.4, 2.0)

 Patients with normoglycemia 0.3 (-1.3, 2.0) 0.3 (-1.3, 2.0)

Bodyweight in kg. Values are median (IQR) of time-weighted average for post-baseline 
measurements.

• Sabatine MS. Presented at the European Association for the Study of Diabetes 53rd annual meeting, Lisbon, September 2017
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New-Onset Diabetes
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Evolocumab
Placebo

P=0.43

P=0.64

P=0.32

In all patients w/o 
diabetes at baseline 
(1294 incident cases in 
16,510 patients):
HR 1.05 (95% CI 
0.94-1.17)

In patients w/ prediabetes 
at baseline (1163 incident 
cases in 10,338 patients):
HR 1.00 (95% CI 
0.89-1.13)

No NOD, how 
comes?

• Sabatine MS. Presented at the European Association for the Study of Diabetes 53rd annual meeting, Lisbon, September 2017
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Fourier and NOD
strengths and limitations

• Largest trial of PCSK9i

• ~3× # of events (CV and new-onset diabetes) than prior studies

• CV events and new-onset DM adjudicated

• Serial glycemia measurements

• Median trial duration 2.2 years

• All patients on background statin therapy

• No glucose tolerance testing

16
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Odyssey Outcomes
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Two questions:

- Do PCSK9 inhibitors induce DM?
- How do patients with DM respond 
to PCSK9 antibody therapy?
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FOURIER diabetes substudy

Sabatine MS. Presented at the European Association for the Study of Diabetes 53rd annual meeting, Lisbon, September 2017

• Baseline Diabetes Subgroups
– Diabetes: either clinical history per patient; CEC review of baseline medical records; or 

baseline HbA1c ≥6.5% or FPG ≥126 mg/dL (7.0 mmol/L)
– No diabetes

• Prediabetes: baseline HbA1c 5.7-6.4% or FPG 100-125 mg/dL (5.5-6.9 mmol/L)
• Normoglycemia: none of the above

• Outcomes
– Primary endpoint: CV death, MI, stroke, hospitalization for UA, coronary revasc
– Key secondary endpoint: CV death, MI, stroke
– Adverse events in general; new-onset diabetes; glycemia

• TIMI Clinical Events Committee (CEC)
– Adjudicated all efficacy endpoints & new-onset diabetes (per ADA definitions)
– Members unaware of treatment assignment & lipid levels
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FOURIER diabetes substudy

Sabatine MS. Presented at the European Association for the Study of Diabetes 53rd annual meeting, Lisbon, September 2017
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FOURIER diabetes substudy

Sabatine MS. Presented at the European Association for the Study of Diabetes 53rd annual meeting, Lisbon, September 2017
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FOURIER diabetes substudy
effect of evolocumab on LDL-C

Sabatine MS. Presented at the European Association for the Study of Diabetes 53rd annual meeting, Lisbon, September 2017
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FOURIER diabetes substudy
effect of evolocumab on LDL-C

Sabatine MS. Presented at the European Association for the Study of Diabetes 53rd annual meeting, Lisbon, September 2017
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FOURIER diabetes substudy
effect of evolocumab on primary endpoint

Sabatine MS. Presented at the European Association for the Study of Diabetes 53rd annual meeting, Lisbon, September 2017
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FOURIER diabetes substudy
effect of evolocumab on secondary endpoint

Sabatine MS. Presented at the European Association for the Study of Diabetes 53rd annual meeting, Lisbon, September 2017
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FOURIER diabetes substudy
CV outcomes: no specific outlier

Sabatine MS. Presented at the European Association for the Study of Diabetes 53rd annual meeting, Lisbon, September 2017

Patients with Diabetes at BaselinePatients with Diabetes at BaselinePatients with Diabetes at Baseline Patients without Diabetes at BaselinePatients without Diabetes at BaselinePatients without Diabetes at Baseline

Endpoint EvoMab
(N=5515)

Placebo
(N=5516)

HR
(95% CI)

EvoMab
(N=8269)

Placebo
(N=8264)

HR
(95% CI)

CVD, MI, stroke, UA, or 
revasc 14.4 17.1 0.83

(0.75-0.93) 11.4 13.0 0.87
(0.79-0.96)

CV death, MI, or stroke 10.2 12.2 0.82
(0.72-0.93) 6.4 8.4 0.78

(0.69-0.89)

Cardiovascular death 3.6 3.5 1.05
(0.83-1.34) 1.8 1.7 1.04

(0.80-1.35)

MI 5.5 7.5 0.77
(0.65-0.92) 3.7 5.5 0.69

(0.58-0.81)

Stroke 2.9 3.2 0.79
(0.62-1.01) 1.7 2.2 0.79

(0.60-1.03)
Hosp for Unstable 
Angina 2.3 2.4 0.93

(0.70-1.22) 2.2 2.3 1.04
(0.82-1.31)

Coronary revasc 7.4 10.0 0.77
(0.66-0.88) 6.8 8.6 0.79

(0.70-0.90)
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Conclusions
• Patients w/ diabetes at substantially higher risk of CV events

• Evolocumab efficacious in ASCVD patients w/ & w/o diabetes
– 57-60% ↓ in LDL-C
– 18-22% relative risk reductions in CVD/MI/stroke; benefit ↑ over time
– Given higher baseline risk, larger absolute risk reduction in CV events 

with evolocumab in patients with diabetes (particularly coronary 
revasc)

• Evolocumab safe and well-tolerated
– No increased risk of diabetes, even in patients with prediabetes
– No worsening of glycemia
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